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(b) All the claims are believed to be directed to a single invention. If the 
Office determines that all the claims presented are not obviously directed to a single 
invention, then Applicants will make an election without traverse as a prerequisite to the 
grant of special status. 

(c) Pre-examination searches were made of U.S. issued patents, including 
a classification search, a foreign patent database search, and a literature search. The searches 
were performed on or around October 5, 2004, and were conducted by a professional search 
firm, Mattingly, Stanger & Malur, P.C. The classification search covered Class 709 
(subclasses 213, 214, and 219), Class 710 (subclasses 5 and 200), and Class 711 (subclasses 
152 and 163). Because of the large size of these subclasses, keywords were used to narrow 
of number of documents returned. The foreign patent database search was conducted using 
Espacenet in international subclass G06F13/12P4, directed to transfers of information 
between memories, processor, or I/O devices on a network. The literature search was 
performed using DIALOG online databases. The inventors further provided two references 
considered most closely related to the subject matter of the present application (see references 
#8-9), which were cited in the Information Disclosure Statement filed on January 9, 2004. 

(d) The following references, copies of which are attached herewith, are 
deemed most closely related to the subject matter encompassed by the claims: 

(1) U.S. Patent No. 5,423,044; 

(2) U.S. Patent No. 6,105,099; 

(3) U.S. Patent Publication No. 2003/0204671 Al 

(4) U.S. Patent Publication No. 2004/0103099 Al 

(5) U.S. Patent Publication No. 2004/0133650 Al 

(6) U.S. Patent Publication No. 2004/0133718 Al 

(7) U.S. Patent Publication No. 2004/0139167 Al 

(8) U.S. Patent Publication No. 2002/0152339 Al; and 

(9) Japanese Patent Publication No. JP 2002-35 1 703. 
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(e) Set forth below is a detailed discussion of references which points out 
with particularity how the claimed subject matter is distinguishable over the references. 

A. Claimed Embodiments of the Present Invention 

The claimed embodiments relate to a storage device controlling apparatus and 
a method thereof to provide fast access to files. 

Independent claim 1 recites a storage device controlling apparatus including a 
channel controller having a circuit board on which a file access processing section and an I/O 
processor are formed, the file access processing section receiving requests to input and output 
data in files as units sent from at least one information processing apparatus via a network, 
the I/O processor outputting I/O requests corresponding to the requests to input and output 
data to a storage device. The apparatus comprises an exclusive control section performing 
exclusive control of a file when the channel controller receives from the information 
processing apparatus the requests to input and output data of the file; a file lock table to be 
used by the exclusive control section to perform exclusive control, at a file level, on file 
accesses received by the file access processing section; and a logical-volume lock table to be 
used by the exclusive control section to perform exclusive control, at a block level, on file 
accesses received by the file access processing section. 

Independent claim 4 recites a storage device controlling apparatus including a 
channel controller having a circuit board on which a file access processing section and an I/O 
processor are formed, the file access processing section receiving requests to input and output 
data in files as units sent from an information processing apparatus via a network, the I/O 
processor outputting I/O requests corresponding to the requests to input and output data to a 
storage device. The apparatus comprises a section receiving from the information processing 
apparatus a request for information specifying a storage location of a file on a memory area 
of the storage device, and sending the information to the information processing apparatus; a 
section receiving a request to read data in blocks as units from the information processing 
apparatus, in which the request is generated based on the information, and outputting an I/O 
request corresponding to the request to read data to the storage device; a section sending data 
read from the storage device to the information processing apparatus; a file lock table to be 
used by the channel controller to perform exclusive control, at a file level, on file requests 
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received by the file access processing section; and a logical-volume lock table to be used by 
the channel controller to perform exclusive control, at a block level, on file requests received 
by the file access processing section. 

Independent claim 6 recites a storage device controlling apparatus including a 
channel controller having a circuit board on which a file access processing section and an I/O 
processor are formed, the file access processing section receiving requests to input and output 
data in files as units sent from an information processing apparatus via a network, the I/O 
processor outputting I/O requests corresponding to the requests to input and output data to a 
storage device. The apparatus comprises a section receiving from the information processing 
apparatus a request for information specifying a storage location of a file on a memory area 
of the storage device, and sending the information to the information processing apparatus; a 
section receiving a request to write data in blocks as units and data to be written from the 
information processing apparatus, in which the request is generated based on the information, 
and outputting to the storage device an I/O request corresponding to the request to write data 
and the data to be written; a file lock table to be used by the channel controller to perform 
exclusive control, at a file level, on file requests received by the file access processing 
section; and a logical-volume lock table to be used by the channel controller to perform 
exclusive control, at a block level, on file requests received by the file access processing 
section. 

Independent claim 8 recites a storage device controlling apparatus including a 
plurality of channel controllers, each having a circuit board on which a file access processing 
section and an I/O processor are formed, the file access processing section receiving requests 
to input and output data in files as units sent from an information processing apparatus via a 
network, the I/O processor outputting I/O requests corresponding to the requests to input and 
output data to a storage device. The apparatus comprises a section setting at least one of 
logical volumes logically set on a memory area of the storage device as a shared logical 
volume accessible from each of the channel controllers; a section performing fail-over based 
on take-over information of each of the channel controllers, in which the take-over 
information is stored in the shared logical volume and used when one of the channel 
controllers takes over processing of another one of the channel controllers; a file lock table to 
be used by the channel controller to perform exclusive control, at a file level, on file requests 
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received by the file access processing section; and a logical-volume lock table to be used by 
the channel controller to perform exclusive control, at a block level, on file requests received 
by the file access processing section. 

Independent claim 10 recites a storage device controlling apparatus including 
a channel controller having a circuit board on which a file access processing section and an 
I/O processor are formed, the file access processing section receiving requests to input and 
output data in files as units sent from at least one information processing apparatus via a 
network, the I/O processor outputting I/O requests corresponding to the requests to input and 
output data to a storage device. The file access processing section stores identification 
information of accessible the information processing apparatus, and accepts the requests to 
input and output data only in a case where the requests to input and output data are sent from 
the information processing apparatus for which the identification information is stored. The 
apparatus further comprises a file lock table to be used by the channel controller to perform 
exclusive control, at a file level, on file requests received by the file access processing 
section; and a logical-volume lock table to be used by the channel controller to perform 
exclusive control, at a block level, on file requests received by the file access processing 
section. 

Independent claim 1 1 recites a method of controlling a storage device 
controlling apparatus including a channel controller having a circuit board on which a file 
access processing section and an I/O processor are formed, the file access processing section 
receiving requests to input and output data in files as units sent from at least one information 
processing apparatus via a network, the I/O processor outputting I/O requests corresponding 
to the requests to input and output data to a storage device. The method comprises receiving 
the requests to input and output data of a file from the information processing apparatus by 
the channel controller; and performing exclusive control of the file, which includes 
performing exclusive control, at a file level, on file requests received by the file access 
processing section using a file lock table, and performing exclusive control, at a block level, 
on file requests received by the file access processing section using a logical-volume lock 
table. 

Independent claim 14 recites a method of controlling a storage device 
controlling apparatus including a channel controller having a circuit board on which a file 
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access processing section and an I/O processor are formed, the file access processing section 
receiving requests to input and output data in files as units sent from an information 
processing apparatus via a network, the I/O processor outputting I/O requests corresponding 
to the requests to input and output data to a storage device; and a section receiving a request 
to read data in blocks as units sent from the information processing apparatus, and outputting 
an I/O request corresponding to the request to read data to the storage device. The method 
comprises receiving a request for information specifying a storage location of a file on a 
memory area of the storage device from the information processing apparatus, and sending 
the information to the information processing apparatus; receiving the request to read data in 
blocks as units from the information processing apparatus, in which the request is generated 
based on the information; performing exclusive control, at a file level, on file requests 
received by the file access processing section using a file lock table, and performing 
exclusive control, at a block level, on file requests received by the file access processing 
section using a logical-volume lock table; outputting the I/O request corresponding to the 
request to read data to the storage device; and sending data read from the storage device to 
the information processing apparatus. 

Independent claim 16 recites a method of controlling a storage device 
controlling apparatus including a channel controller having a circuit board on which a file 
access processing section and an I/O processor are formed, the file access processing section 
receiving requests to input and output data sent in files as units from an information 
processing apparatus via a network, the I/O processor outputting I/O requests corresponding 
to the requests to input and output data to a storage device; and a section receiving a request 
to write data in blocks as units sent from the information processing apparatus, and outputting 
an I/O request corresponding to the request to write data to the storage device. The method 
comprises receiving a request for information specifying a storage location of a file on a 
memory area of the storage device from the information processing apparatus, and sending 
the information to the information processing apparatus; receiving the request to write data in 
blocks as units and data to be written from the information processing apparatus, in which the 
request is generated based on the information; performing exclusive control, at a file level, on 
file requests received by the file access processing section using a file lock table, and 
performing exclusive control, at a block level, on file requests received by the file access 
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processing section using a logical-volume lock table; and outputting the I/O request 
corresponding to the request to write data and the data to be written to the storage device. 

Independent claim 18 recites a method of controlling a storage device 
controlling apparatus including a plurality of channel controllers, each having a circuit board 
on which a file access processing section and an I/O processor are formed, the file access 
processing section receiving requests to input and output data in files as units sent from an 
information processing apparatus via a network, the I/O processor outputting I/O requests 
corresponding to the data to input and output data to a storage device. The method comprises 
performing exclusive control, at a file level, on file requests received by the file access 
processing section using a file lock table, and performing exclusive control, at a block level, 
on file requests received by the file access processing section using a logical-volume lock 
table; setting at least one of logical volumes logically set on a memory area of the storage 
device as a shared logical volume accessible from each of the channel controllers; and 
performing fail-over based on take-over information of each of the channel controllers, in 
which the take-over information is stored in the shared logical volume and used when one of 
the channel controllers takes over processing of another one of the channel controllers. 

Independent claim 20 recites a method of controlling a storage device 
controlling apparatus including a channel controller having a circuit board on which a file 
access processing section and an I/O processor are formed, the file access processing section 
receiving requests to input and output data in files as units sent from at least one information 
processing apparatus via a network, the I/O processor outputting I/O requests corresponding 
to the requests to input and output data to a storage device. The method comprises 
performing exclusive control, at a file level, on file requests received by the file access 
processing section using a file lock table, and performing exclusive control, at a block level, 
on file requests received by the file access processing section using a logical-volume lock 
table; storing identification information of accessible the information processing apparatus by 
the file access processing section; and accepting the requests to input and output data only in 
a case where the requests to input and output data are sent from the information processing 
apparatus for which the identification information is stored. 

One of the benefits that may be derived is that control of fast access to files is 
highly effective when accessing a file of a large data size. 
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B. Discussion of the References 

1. U.S. Patent No. 5.423.044 

This reference discloses a shared, distributed lock manager for loosely coupled 
processing systems. The manager operates using a partitionable lock space with logical 
processor connection. 

The reference merely discloses an apparatus and process for managing shared 
distributed locks in a multiprocessing complex in which locks synchronize data access to 
identifiable sub-units of direct access storage devices. It does not teach or suggest a file lock 
table to be used to perform exclusive control, at a file level, on file requests received by the 
file access processing section; and a logical- volume lock table to be used to perform 
exclusive control, at a block level, on file requests received by the file access processing 
section, as recited in independent claims 1, 4, 6, 8, 10, 11, 14, 16, 18, and 20. It further fails 
to disclose performing fail-over based on take-over information of each of the channel 
controllers, in which the take-over information is stored in the shared logical volume and 
used when one of the channel controllers takes over processing of another one of the channel 
controllers, as recited in claims 8 and 18. It also fails to teach an access processing section 
that stores identification information of accessible the information processing apparatus, and 
accepts the requests to input and output data only in a case where the requests to input and 
output data are sent from the information processing apparatus for which the identification 
information is stored, as recited in claims 10 and 20. 

2. U.S. Patent No. 6.105.099 

This reference discloses a method for synchronizing use of dual and solo 
locking for two competing processors responsive to membership changes. Each processor 
maintains a lock table listing that processor's access state regarding the shared resource. Each 
processor repeatedly sends the other processor a state announcement message representing 
the processor's state. 

The reference shows at FIG. IB a digital data storage system in which storage 
adapters house respective lock tables. However, it does not teach or suggest a file lock table 
to be used to perform exclusive control, at a file level, on file requests received by the file 
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access processing section; and a logical-volume lock table to be used to perform exclusive 
control, at a block level, on file requests received by the file access processing section, as 
recited in independent claims 1, 4, 6, 8, 10, 11, 14, 16, 18, and 20. It further fails to disclose 
performing fail-over based on take-over information of each of the channel controllers, in 
which the take-over information is stored in the shared logical volume and used when one of 
the channel controllers takes over processing of another one of the channel controllers, as 
recited in claims 8 and 18. It also fails to teach an access processing section that stores 
identification information of accessible the information processing apparatus, and accepts the 
requests to input and output data only in a case where the requests to input and output data 
are sent from the information processing apparatus for which the identification information is 
stored, as recited in claims 10 and 20. 

3. U.S. Patent Publication No. 2003/0204671 Al 

This reference discloses a storage having NAS and SAN functions and a high 
degree of freedom to configure a system to reduce the management and operation cost. The 
storage includes a plurality of interface slots in which a plurality of interface controllers can 
be installed, a block I/O interface controller which has SAN functions and which can be 
installed in the slot, a file I/O interface controller which has NAS functions and which can be 
installed in the slots, a storage capacity pool including a plurality of disk devices accessible 
from the interface controllers, and a storage capacity pool controller to control the storage 
capacity pool. 

The reference merely discloses a plurality of NAS clients in communication 
with a storage system having a plurality of channel controllers. However, it does not teach or 
suggest a file lock table to be used to perform exclusive control, at a file level, on file 
requests received by the file access processing section; and a logical-volume lock table to be 
used to perform exclusive control, at a block level, on file requests received by the file access 
processing section, as recited in independent claims 1, 4, 6, 8, 10, 1 1, 14, 16, 18, and 20. It 
further fails to disclose performing fail-over based on take-over information of each of the 
channel controllers, in which the take-over information is stored in the shared logical volume 
and used when one of the channel controllers takes over processing of another one of the 
channel controllers, as recited in claims 8 and 18. It also fails to teach an access processing 
section that stores identification information of accessible the information processing 
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apparatus, and accepts the requests to input and output data only in a case where the requests 
to input and output data are sent from the information processing apparatus for which the 
identification information is stored, as recited in claims 10 and 20. 

4. U.S. Patent Publication No. 2004/0103099 Al 

This reference discloses an inter-network relay storage apparatus that executes 
data relay between separated networks using a storage apparatus and performs exclusive 
control between systems in an operation equivalent to the case of a network connection. The 
relay storage apparatus has a storage unit having a data area for storing files to be transferred 
between the networks in file units, and a file management table for indicating the access 
status to the file, and data management unit for performing exclusive control between file 
systems for each one of the networks using the file management table. The exclusive control 
is performed in file units. 

The reference shows a storage apparatus that performs exclusive control by 
using a file management table for indicating access status to a file. However, it does not 
teach or suggest a file lock table to be used to perform exclusive control, at a file level, on file 
requests received by the file access processing section; and a logical- volume lock table to be 
used to perform exclusive control, at a block level, on file requests received by the file access 
processing section, as recited in independent claims 1, 4, 6, 8, 10, 11, 14, 16, 18, and 20. It 
further fails to disclose performing fail-over based on take-over information of each of the 
channel controllers, in which the take-over information is stored in the shared logical volume 
and used when one of the channel controllers takes over processing of another one of the 
channel controllers, as recited in claims 8 and 18. It also fails to teach an access processing 
section that stores identification information of accessible the information processing 
apparatus, and accepts the requests to input and output data only in a case where the requests 
to input and output data are sent from the information processing apparatus for which the 
identification information is stored, as recited in claims 10 and 20. 

5. U.S. Patent Publication No. 2004/0133650 Al 

This reference relates to a decoupling client computers from file servers in a 
computer network by placing a network node (i.e., a file switch) between the client 
computers and the file servers. The file switch aggregates the file servers 1 responses to the 
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client computer's request and presents a single response back to the client computer, and 
performs this transaction aggregation function in a manner that is transparent to both the 
client computers and the file servers. 

The reference merely shows a file switch computer that performs transaction 
aggregation functions in a manner that is transparent to client computers on a network and to 
a plurality of file servers. Although it includes a locking capability, it does not teach or 
suggest a file lock table to be used to perform exclusive control, at a file level, on file 
requests received by the file access processing section; and a logical- volume lock table to be 
used to perform exclusive control, at a block level, on file requests received by the file access 
processing section, as recited in independent claims 1, 4, 6, 8, 10, 11, 14, 16, 18, and 20. It 
further fails to disclose performing fail-over based on take-over information of each of the 
channel controllers, in which the take-over information is stored in the shared logical volume 
and used when one of the channel controllers takes over processing of another one of the 
channel controllers, as recited in claims 8 and 18. It also fails to teach an access processing 
section that stores identification information of accessible the information processing 
apparatus, and accepts the requests to input and output data only in a case where the requests 
to input and output data are sent from the information processing apparatus for which the 
identification information is stored, as recited in claims 10 and 20. 

6. U.S. Patent Publication No. 2004/0133718 Al 

This reference discloses a direct access storage system with combined block 
interface and file interface access. It shows a direct access storage system that includes 
interfaces for responding to block-level and file-level I/O requests. The storage controller 
includes suitable interfaces for receiving the read/write requests and effecting the reading of 
data to or the writing of data to the storage media. 

While the reference includes a lock manager for determining whether access 
to a requested file is available (paragraphs [0044]-[0048]), it does not teach or suggest a file 
lock table to be used to perform exclusive control, at a file level, on file requests received by 
the file access processing section; and a logical- volume lock table to be used to perform 
exclusive control, at a block level, on file requests received by the file access processing 
section, as recited in independent claims 1, 4, 6, 8, 10, 1 1, 14, 16, 18, and 20. It further fails 
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to disclose performing fail-over based on take-over information of each of the channel 
controllers, in which the take-over information is stored in the shared logical volume and 
used when one of the channel controllers takes over processing of another one of the channel 
controllers, as recited in claims 8 and 18. It also fails to teach an access processing section 
that stores identification information of accessible the information processing apparatus, and 
accepts the requests to input and output data only in a case where the requests to input and 
output data are sent from the information processing apparatus for which the identification 
information is stored, as recited in claims 10 and 20. 

7. U.S. Patent Publication No. 2004/0139167 Al 

This reference discloses a scalable network attached storage system. The 
system includes one or more termination nodes, one or more file server nodes for maintaining 
file systems, one or more disk controller nodes for accessing storage disks respectively, and a 
switching fabric coupling the one or more termination nodes, file server nodes, and disk 
controller nodes. The one or more termination nodes, file server nodes, and disk controller 
nodes can be scaled as needed to meet user demands. 

The reference merely discloses a scalable network attached storage system that 
includes a switching fabric coupling one or more termination nodes, file server nodes, and 
disk controller nodes. However, it does not teach or suggest a file lock table to be used to 
perform exclusive control, at a file level, on file requests received by the file access 
processing section; and a logical-volume lock table to be used to perform exclusive control, 
at a block level, on file requests received by the file access processing section, as recited in 
independent claims 1, 4, 6, 8, 10, 1 1, 14, 16, 18, and 20. It further fails to disclose 
performing fail-over based on take-over information of each of the channel controllers, in 
which the take-over information is stored in the shared logical volume and used when one of 
the channel controllers takes over processing of another one of the channel controllers, as 
recited in claims 8 and 18. It also fails to teach an access processing section that stores 
identification information of accessible the information processing apparatus, and accepts the 
requests to input and output data only in a case where the requests to input and output data 
are sent from the information processing apparatus for which the identification information is 
stored, as recited in claims 10 and 20. 
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8. U.S. Patent Publication No. 2002/0152339 Al 

This reference discloses a direct access storage system with combined block 
interface and file interface access. The system includes a storage controller and storage 
media for reading data from or writing data to the storage media in response to SCSI, NFS, 
CIFS, or HTTP type read/write requests. The storage controller includes SCSI, NFS, CIFS, 
and HTTP interface adapters for receiving the read/write requests and effecting the reading of 
data to or the writing of data to the storage media. 

While the reference includes a lock manager for determining whether access 
to a requested file is available (paragraphs [0035]-[0039]), it does not teach or suggest a file 
lock table to be used to perform exclusive control, at a file level, on file requests received by 
the file access processing section; and a logical-volume lock table to be used to perform 
exclusive control, at a block level, on file requests received by the file access processing 
section, as recited in independent claims 1, 4, 6, 8, 10, 11, 14, 16, 18, and 20. It further fails 
to disclose performing fail-over based on take-over information of each of the channel 
controllers, in which the take-over information is stored in the shared logical volume and 
used when one of the channel controllers takes over processing of another one of the channel 
controllers, as recited in claims 8 and 18. It also fails to teach an access processing section 
that stores identification information of accessible the information processing apparatus, and 
accepts the requests to input and output data only in a case where the requests to input and 
output data are sent from the information processing apparatus for which the identification 
information is stored, as recited in claims 10 and 20. 

9. Japanese Patent Publication No. JP 2002-351703 

This reference discloses providing a storage device that is easy to manage by 
effectively utilizing a drive capacity in the coexisting environment of the storage device of 
block form data and that of file form data. A block data input/output processing part 10-a 
converts block data and an address from a fiber channel port 50 to a data format inside of the 
storage device 1. A file data input/output processing part 10-b converts file data and an 
address from an Ethernet to the data format of the file system 20. The file system 20 indexes 
the address of a logical volume 35-b from the address of the system 20 and converts the file 
data into block data. A logical volume management part 30 indexes the address of a logical 
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volume 3 5 -a for writing the block data from the address outputted by a processing part 10-a, 
converts this address or the address from the file system 20 to a physical address and 
writes/reads data to a drive. 

The reference merely discloses a NAS system in which a network using 
TCP/IP protocols or the like connects a storage system and information processing 
apparatuses to implement access in file level from the information processing apparatuses. 
See present application at page 1, line 25 to page 2, line 3. It does not teach or suggest a file 
lock table to be used to perform exclusive control, at a file level, on file requests received by 
the file access processing section; and a logical-volume lock table to be used to perform 
exclusive control, at a block level, on file requests received by the file access processing 
section, as recited in independent claims 1, 4, 6, 8, 10, 11, 14, 16, 18, and 20. It further fails 
to disclose performing fail-over based on take-over information of each of the channel 
controllers, in which the take-over information is stored in the shared logical volume and 
used when one of the channel controllers takes over processing of another one of the channel 
controllers, as recited in claims 8 and 18. It also fails to teach an access processing section 
that stores identification information of accessible the information processing apparatus, and 
accepts the requests to input and output data only in a case where the requests to input and 
output data are sent from the information processing apparatus for which the identification 
information is stored, as recited in claims 10 and 20. 

(f) In view of this petition, the Examiner is respectfully requested to issue 
a first Office Action at an early date. 



Respectfully submitted, 




Chun-Pok Leung 
Reg. No. 41,405 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two or more drives which memorize data. A means to manage the storage region on 
the aforementioned two or more drives. The port which is the storage equipped with the above, 
and outputs and inputs block data, The port which outputs and inputs file data, and the radial 
transfer means of block data, It has the file system which has the function to perform the radial 
transfer means of file data, and the interconversion of file data and block data. The data 
outputted and inputted from the port which outputs and inputs the aforementioned block data 
The writing or read-out to the aforementioned storage region is performed through the radial 
transfer means of the aforementioned block data, and a means to manage the aforementioned 
storage region. The data outputted and inputted from the port which outputs and inputs the 
aforementioned file data are characterized by performing the writing or read-out to the 
aforementioned storage region through a means to manage the radial transfer means, the 
aforementioned file system, and the aforementioned storage region of the aforementioned file 
data. 

[Claim 2] It is the storage characterized by consisting of the first storage region which 
memorizes the data with which the storage region of the aforementioned storage is outputted 
and inputted as block data in storage according to claim 1, and the second storage region which 
memorizes the data outputted and inputted as file data. 

[Claim 3] Storage characterized by having a means to divide the storage region of the 
aforementioned storage into the first storage region of the above, and the second storage region 
of the above, in storage according to claim 2. 

[Claim 4] Storage characterized by having a means by which a means to divide the 
aforementioned storage region assigns a part of first storage region of the above to the second 
storage region of the above, changes it, and carries out it in storage according to claim 3, and 
the means which assigns a part of second storage region of the above to the first storage region 
of the above, changes it, and carries out it. 

[Claim 5] It is the storage characterized by consisting of the first storage region which 
memorizes the data with which the storage region of the aforementioned storage is outputted 
and inputted as block data in storage according to claim 1, the second storage region which 
memorizes the data outputted and inputted as file data, and the third storage region belonging to 
neither the aforementioned first nor the second storage region. 

[Claim 6] Storage characterized by having a means to divide the storage region of the 
aforementioned storage into the first storage region of the above, the second storage region of 
the above, and the third storage region of the above, in storage according to claim 5. 
[Claim 7] Storage characterized by having a means by which a means to divide the 
aforementioned storage region assigns, changes and makes a part of third storage region of the 
above the first storage region of the above, or the second storage region of the above in storage 
according to claim 6 if needed. 

[Claim 8] The total of the aforementioned port which the aforementioned storage has in the 
storage of either a claim 1 or the claim 7 given in a claim is storage characterized by the number 
of connections which is being fixed and processes I/O of block data in it, and the number of 
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ports which processes I/O of file data being adjustable. 

[Claim 9] Two or more drives which memorize data. A means to manage the storage region on 
the aforementioned two or more drives. Two or more ports which are the storage equipped with 
the above, and output and input an Internet Protocol packet, It has the file system which has the 
function to perform the radial transfer means of block data and file data, and the interconversion 
of file data and block data, two or more aforementioned ports It is divided into the first port 
group which outputs and inputs block data, and the second port group which performs I/O of file 
data. The data outputted and inputted from the port group of the above first The writing or 
read-out to the aforementioned storage region is performed through the radial transfer means of 
the aforementioned block data and file data, and a means to manage the aforementioned storage 
region. The data outputted and inputted from the port group of the above second are 
characterized by performing the writing or read-out to the aforementioned storage region 
through a means to manage the radial transfer means, the aforementioned file system, and the 
aforementioned storage region of the aforementioned block data and file data. 
[Claim 10] It is the storage characterized by consisting of the first storage region which 
memorizes the data with which the storage region of the aforementioned storage is outputted 
and inputted as block data in storage according to claim 9, and the second storage region which 
memorizes the data outputted and inputted as file data. 

[Claim 11] Two or more drives which memorize data. A means to manage the storage region on 
the aforementioned two or more drives. Two or more ports which are the storage equipped with 
the above, and output and input an Internet Protocol packet, It has the file system which has the 
function to perform the radial transfer means of block data and file data, and the interconversion 
of file data and block data. The data with which the radial transfer means of the aforementioned 
block data and file data is outputted and inputted discriminate block data or file data. It has the 
function processed as block data or file data. Block data performs the writing or read-out to the 
aforementioned storage region through the radial transfer means of block data and file data, and 
a means to manage the aforementioned storage region. File data is characterized by performing 
the writing or read-out to the aforementioned storage region through a means to manage the 
radial transfer means, the aforementioned file system, and the aforementioned storage region of 
block data and file data. 

[Claim 12] It is the storage characterized by consisting of the first storage region which 
memorizes the data with which the storage region of the aforementioned storage is outputted 
and inputted as block data in storage according to claim 11, and the second storage region which 
memorizes the data outputted and inputted as file data. 

[Claim 13] Storage with which a means to manage the aforementioned storage region is 
characterized by managing the aforementioned storage region as a logical volume in the storage 
of either a claim 1 or the claim 12 given in a claim. 

[Claim 14] It is the backup method of the file data between the storage which memorizes other 
block data connected with storage according to claim 2 through the port which outputs and 
inputs the block data of this storage. The port which performs I/O of the means and the radial 
transfer means of block data of managing the aforementioned storage region of the storage of 
the claim 2 aforementioned publication, and block data is minded. The backup method of the file 
data characterized by outputting and inputting the data of the second storage region which 
memorizes the file data of the storage of the claim 2 aforementioned publication to the storage 
which memorizes block data besides the above. 

[Claim 15] It is the backup method of the file data between the storage which memorizes other 
block data connected with storage according to claim 10 through the port which outputs and 
inputs the block data of this storage. The port which outputs and inputs the Internet Protocol 
packet the radial transfer means of file data and for a means to manage the aforementioned 
storage region of the storage of the claim 10 aforementioned publication, block data, and block 
data is minded. The backup method of the file data characterized by outputting and inputting the 
data of the second storage region which memorizes the file data of the storage of the claim 10 
aforementioned publication to the storage which memorizes block data besides the above. 
[Claim 16] It is the backup method of the file data between the storage which memorizes other 
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block data connected with storage according to claim 12 through the port which outputs and 
inputs the block data of this storage. The port which performs I/O of the radial transfer means 
of the means, the block data, and the file data which manage the aforementioned storage region 
of the storage of the claim 1 2 aforementioned publication, and an Internet Protocol packet is 
minded. The backup method of the file data characterized by outputting and inputting the data of 
the second storage region which memorizes the file data of the storage of the claim 12 
aforementioned publication to the storage which memorizes block data besides the above. 
[Claim 17] The storage (following, the first storage) of the first claim 2 aforementioned 
publication, and the storage of the second claim 2 aforementioned publication Are the copy 
method which copies file data in between, and the port which outputs and inputs the 
aforementioned file data beforehand is minded. (The following, the second storage) To the 
aforementioned file system of the second storage of the above, from the aforementioned file 
system of the first storage of the above Notify the portion set as the copy object in the storage 
region of the above second, and the port which performs a means to manage the aforementioned 
storage region, the radial transfer means of block data, and I/O of block data is minded after 
that The copy method of the file data characterized by copying the portion for a copy of the 
aforementioned storage region to the second storage of the above from the first storage of the 
above. 

[Claim 18] The storage (following, the first storage) of the first claim 10 aforementioned 
publication, and the storage of the second claim 10 aforementioned publication Are the copy 
method which copies file data in between, and the port which outputs and inputs the Internet 
Protocol packet for the aforementioned file data beforehand is minded. (The following, the 
second storage) To the aforementioned file system of the second storage of the above, from the 
aforementioned file system of the first storage of the above A means to notify the portion set as 
the copy object in the storage region of the above secondhand to manage the aforementioned 
storage region after that, The port which outputs and inputs the radial transfer means of block 
data and file data and the Internet Protocol packet for block data is minded. The copy method of 
the file data characterized by copying the portion for a copy of the aforementioned storage 
region to the second storage of the above from the first storage of the above. 
[Claim 19] The storage (following, the first storage) of the first claim 12 aforementioned 
publication, and the storage of the second claim 12 aforementioned publication Are the copy 
method which copies file data in between, and the port which outputs and inputs the 
aforementioned Internet Protocol packet beforehand is minded. (The following, the second 
storage) To the aforementioned file system of the second storage of the above, from the 
aforementioned file system of the first storage of the above A means to notify the portion set as 
the copy object in the storage region of the above second, and to manage the aforementioned 
storage region after that, The port which performs the radial transfer means of block data and 
file data and I/O of an Internet Protocol packet is minded. The copy method of the file data 
characterized by copying the portion for a copy of the aforementioned storage region to the 
second storage of the above from the first storage of the above. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the logical organization of the storage by this invention. 
[Drawing 2] It is drawing showing the mixture environment of disk array equipment and NAS. 
[Drawing 3] It is drawing showing other mixture environment of disk array equipment and NAS. 
[Drawing 4] It is drawing showing other logical organization of the storage by this invention. 
[Drawing 5] It is drawing showing other logical organization of the storage by this invention. 
[Drawing 6] It is drawing showing other logical organization of the storage by this invention. 
[Drawing 7] It is drawing showing the mounting composition of the storage shown in drawing 1 . 
[Drawing 8] It is drawing showing the mounting composition of the storage shown in drawing 5 . 
[Drawing 9] It is drawing showing the backup method of the file-format data from the storage of 
this invention to a tape unit. 

[Drawing 10] It is drawing showing how to perform the remote copy of file-format data between 
the storage of this invention. 

[Drawing 11] It is drawing showing the composition of the RAID module shown in drawing 7 . 

[Drawing 12] It is drawing showing the composition of a file server shown in drawing 7 . 

[Drawing 13] It is drawing showing the mounting composition of the storage shown in drawing 6 . 

[Description of Notations] 

1 Storage 

2, 9-1, 9-2 SAN 

3 LAN 

8 Internet 

10-a Block data radial transfer section 
10-b File data radial transfer section 

1112 Block data and the file data radial transfer section 
20 File System 

30 Logical Volume Management Department 

35-a, 35-b f 35-c Logical volume 

40 File Server 

42 43 RAID module 

44 Drive 

46 IP Switch 

60 Tape Unit 

150, 151, 152 Input/output controller 

165 166 Data buffer 

170 Logical Volume Controller 

1 80 Processor 



[Translation done.] 
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*> h ^ v fjIB^— CDlElg^OOHgia^ r 
;U^X^A^6friB^©lBtfJia0BUiB7 t -Ol^>X 
fA^ «riBm-©iBtft«W3©ae-»*4feSa» 
^rM^IO, luffiSBtE««*M-r&#K. 
y^r-^R^^T^^-r-^^AtB^S^, RC^ 

[000 1 ] 

-c^-^oAffi^^f^iBt^a, s^7^i/f-$ 
^rf ? -^©Atti^^f^ifi^acc^'r^o 

[0002] 

40 \w&mwi m^commm^xu. a^z-*vy 
zft l tt&man+mm iw?? a *-t? 

ifi±mmm±mm^m^m^x^. c>yotc&m<D 
mmzw^zx b v-isisxTMttVvv by* 

Xb&i^mciglMLX^Z. C<Dtc&. MlnhU 
50 ICOXt-ZO}— jt^m^j ^ii^tC, ->XrAM 



(4) 



2002-35 1703 



©SUB, »9\ ffll^fiKU, TCO (Tot a 1 
Cost of Ownership)^lMl-^ 

[0 003] SS^-^iS^ft^ F 

m<D*v F V-5Xlb*>7. Y\s-i> * xUT • * ? F 7 

(J£TF, SAN (Storage Area Ne 10 

twork) tnmmhtix^h. v--^±xmf 

NK&tf&X F ^tt^-^t/n v ZB^COT-Z 
AiMj£fT5. 

[0004] -*«2r«, * ^ bv-?mmix hu 20 

-S* (WTNAS (NetworkAttached 
Storage) iSST) *K F U- 

ot#t(,>&. NASit xhi/-^7T^;^>x 

V--'*£NAS<Dmzy7j)l'j&i£ t <D7 z - 
ZtVXf-ZCDAftjjWfiiti. NASftO^r^ 

CD^-^CC^OTF^^fBt^^ U/c^otN 
AStt, l^.-^rS^tf ^— jtftfifj^ ^ F?-*<b 
UTrl^UTl,>£LAN (Lo c a 1 Area Ne 30 
t wo r k) &c£^$ft£o ±IB©<fc^tC, ^-^^^ 
Wt^iOtSAN^NAS^MUtttfc 
0. 02fc:^rO:5Cc, ^-^-te^rtr. FC (?r 
Jj** + *)l>) ^-XCDSAN2Ct5S#£fw U 
^g6Kf^;*ft£;* F U-^iLAN 3 tc5S#£N 
A S 7 J&JfifttiSaWiotl^, 
[0 00 5] £/c v ilB-CSAN^n^^^CD^- 
£ 0 0 £ff 5 7 7 A ><- * * * - x i 0 ft: 

Ttf *>ft**x FU--^ l P^iimtcfc^r-^oc^ 40 
:bftTU*^>2-** h^p hajl/ (J£TF I P ( I n 
ternet Protcol) iIfI£*OT l> 

9, ^Wtc» v h^-^<bL/cSAN9 
"T <fc 5 teBBX fa^TL/^I6iNAS7 *^^t 

T^^c^r^ci^^en^o LAN3ccis^-pr 

cd^9BXD£?t5/c#>. LAN3<D;iH3r£JE3&U 50 



£ e U/c^oT, r^~X(DSAN9##&. 
L/ci§£\ i3Ki7n1-NAS7tt>f-W7 h-^-X© 
S A N 9 tomtom 3 ft* 6ft £ . 

[0006] 

rfwX*TW£S^6<tNAS7 #tg&-f 
^7l/-^iI6 iNA S 7 F^:/ 

ZZimrlrZtctbCD Few 7*l&mirZz Mtsmmtc 

£/c, NAS-C^ffeOiBt^^iO^-^©^ 

isx7A><Dmm&®mK&mtmzm&L,* sum® 

^ ©IBtt^g £ N A S Kf^S ft* 7 r >f JU^iC 

^^©fBt^g^&^tciJC^r, f^^^sct) 

[0 00 7] 

^-^^iBm-r-sii^F^^^i. 
buib^ f^-< ^±©ia«««*fra-r s^s^wr 

^T^^-^cDAtfJ^^f ^a^^f^ 
-?©AliJ*«Hifa. ^r^^f^-^CDAtB^^^ 
Wt, &V7 7 A fry*-* f?U y ^^-^(D^msm^^: 

^-^oAaw^T^*- h^^Atii^^n^^-^ 
tttim&ozmK m&y 7 j frr-zvAmttzn 



ox AtH^ sn*^- * *t 2«-r ^»zi<ost8H«^ 6 
m®±mfcmr.<owimmtcftm?2>&&*mi,. mib 

8(D§BtiWA». ^D^^-^OTAfcB^ftSx 
-*£IBtgir£f&-<DfBt^i§g 4 y r A)V<T-**t VX 

AtoxztiZ7-$*Mm?zmr.o&mm. Ram 

fylB^F5^> r ±CDiB^M^^S'r-5>^ 

h©Aatfj£fT^£fcer>#~ K v >?T- 
*m}yy4}\s?-Z<OKW)fcW$WL. Rtfy y A * 

^^-^<DAffl^*tf^--©*-h^-^ , i7T-/ 

^-SffcJ:, buIB^o^^^-^R^t^^^-^cdA 

p y 9?-$j&vy 7 A)l>7-$<DA&t)^ : £&±m 

0Trase««««c»-r *«&**fctt»a o£*t5 <£ 

5(t on**., £/c, T-Z^imx^mtxoYy-i-l 
^ h<DAttJ:ft£tT5^&c7)#- K 7nvV*r-*mf 

y y Afr7*-*<DAibttiQmfrBt* m*y y Ah?- $ 

t^u 9 2T-z<Dttmm*Vt5mz*m-§rz>y ? a 
*>i,A*y r -oi?*- * <t oxmm-rzmiitzmvxis 
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y y A fo'TT fcjt % ? &T-ZR&y y 
(DK&ti&W&f&tmzy y A Jbi/X A <h HulBlfil^^i 

[0 008] 

io £3Ma#S&SjFy *-Ar&£t§^co(,>T^£ 0 

mfoZTTiLx^z. iBttiigni. 4oco^r^^-v 

*;U#-h50, 4^<DA — htf- h 5 2, :/P 
**^-*Aaj;ty£gSfll 0-a, 7 

^sS5io-b v »i#v*-as»;3 0, yyA 

Jl/->Xf*A20 v l&I^'Ja^A3 5-a, b*»6^ 
Km^y ^-A3 5 -a. i&s^y^- 

20 MisKy ~~2*mvm3 0\xc<omkYy A 

^±<Dsatt««^«a o. y a - A^msu 30^ 

^©^-^ (J£TF. 7 7 -r^-^iWfr) iBttfficr> 
iW;a-A3 5-b«:M^ ccr 4 ^t^^n'^ 
^^;^-h5o«cntcRS6r, m«scs i*- 

30 h^^a^^^-^coAm^oj^j:*- hr*tx« 

FpOT^c^ ^/c, a- h^-httcnccpg^r, 
[ooo9]gi7{c, si <D&mmfc<ottmsmi&m 

©lo^f. IBtt^gl«, ^ti^tiirxoyyA^ 
^^^jP*-h5 0^rWr64ocDRA I D^^.-;l/ 
42i k 4o<D-f— y^t; btf- h5 2?:W« 1 

7 7-/^t-A'4 0i4O©RA I D^a-;l/4 2tt 
40 4*<DyyA'*?**>l>4Xmm2tiZ. CCX. ±iB 

gp(io-a) ±mm#v A-A^sgp o o) t&m 

7CC*5tt^RA I D*¥~-)U (4 2) tC«t^J^0T 
*jD, SltcfcW^^r^^-^Aai^M^ (1 0 
-b) i7 7 >f^>XfA (2 0) i3&S07CC*5^&7 
r^;Hf-^ (4 0) Cctt^{EU*C*J0, 7tW 
(4 0) (Dtittteyy A'*** *Mt£*)RA I D 
50 (4 2) K£&i*tt*. IfeSsKy ^-A (3 
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5-a, 3 5-b)/0iK7>f^(44)(C^fc;UW 

[ o o i o ) c cr, sffi^vmmvj xgmmbw* 

6i)K RA I D^^-;l/4 2CD^li-^TC<br. V 
y + h 5 0 omtmttC <h ifi-C £ £ 0 

;Hf-^(c»3&S5-<-^ ^ h^— h 5 2€Dtt*«6 
to 77-r^t^W-F5 0«, lo(DRAI 
D*5^*--rt/4 2^11^77 >f^**Jl/#- F50 10 

1*w<4 0 K&ifiZ h h 5 2 CD&£ii*> 

[0 0 1 1] IE1 lCC^<fc^^, RAI 0*5**-^ 
42«. 77^***,U/4r:77^^ + *^tf-~ h 

5osrai 2tc^-r^T^;n?-->'^^o7T>r^^9 i 20 

* + *JU4-T F^-f :/4 4lc3B#£ h*7^^3>ha- 
7l60i, il^'Ja-A3>FP-7l7 0(!: > ^ 
-^^7 1 6 5*>6/££. Atfi^n>hn-^ 1 5 
Ottt, ^^-^©AaW^^T^o i/ch*7 

^>ha-7l60 PiTCOx- £ CD^* v y t 'J > ^£ 
?t5. £/cf&S#»;~-A:3> 1 7 0-Cte, 3ft 30 

-f— F5-c-f—*** htf-F 5 2fcS83W^ 
Atb^^>ha-^ 1 5 1 7r>f^t^4tR 
A I D^^-;l>4 2$C5l#£AttJ;fr:3> 1 5 

^ Alll^>hD-7l5im 77^-^ 40 

©AtttfrtMIfctTS. £fcAto^>Fn-^l 5 2~c 
te, RA I 2^©:/a 

6t(t AHi^>hD-7 1 5 1 iA^3>ha- 
7l52TOf-^b77>i>Wf5. *tc? 
P-fevtM 8 0«, OSiltUN I X 
WmtbTteO* ^©7 7^;^7 % AtLtNFS 
(Network File System)«l 

tX3tl^77^l/f-^^a v?t"-$<DT HUX 50 
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ccs»-rs«ra*fr^. cct, os«unixcc^6 

S*) -e*i*:/a?* I o <:/n**»5S 

r-^CDAIti^^) fc^&UTRA I D 4 
2^r^-feX-r^tg^UTt^OTIIMt^ 
[0013] ^x-^JBH^l^-AS 5-a 

i77-f )\>t- zmmmtf Va-A35-b <di u^r 

t/n-fe?1f S VP (Ser vice Pro 

cesser) SIMxKy *-A<D»3 

i&H;J<»J.*-An> 1 7 0CCT*izX£ff 5. 

^^cD^m^'J^-A^ya^^^^ffik:, gig 

nmmm 1 Hitu^a v >? zmwmx v 

a-A35-a(D^i<^0, 7 7 ^Vf-» 
^ - A 3 5 - b tC*^<Dl§®^y ^ - A#$>& 

H£> ^-trx^p-fe 9^6tt9sKi; 

r»'^-A3 5 -bCDF^, ^^CDI&S^»;^ 

-A^^n ? * 7 s - zmmmtf o ~- a 3 5 - a cc«s 

[00 14] WT, 7u?9?-$E&'?T4fr<f-Z 

>(^**;i/#-F5 oa>6A2rr-5„ ^tc v ^o^^ 
n h rut4U$fT IV 77WtUffifl)f-$7* 

-vv h^^ia^aif^gikD^^^^— hcc^ 

iitf-<#||i®Ji<'J^-A3 5- a(DT KU^^fUOHi 

[0 0 15] ^n^^^-^^^ffl-r^, t^hn 
>fa-^^13h/t7'a^ ^f-$©7 FI/X^p 
^»^n ^ ^^-^^^tH-r^^^i^y »-A 3 5 - 

a©rFU^i0ffi1-. ^S^'J*-A^@ 
SP3 OrtOT F IsXgE&v—zfjllCj: K>m&2tiZ> 

ZAtittjiwm 10-at, fstt^s 1 rtipo^- 

^*-7v T Y^t^HOf-^7t- 
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[0 0 1 6) ?7^x-££g£aMfia£. 
^-drtt-f— htf-h5 2*>6A£nr£„ #Ct. 

h^Ph^W&St^fl^ 7 7 ^;l/^fA2 Offlcof 1 

A3 5-bCDT ^r^l^f-^^ 
n?*r-£fc:^grr£o ^£>&, H&^'J^-Atg 
SU3 Ort(DTKbX^^-y;l/Cc<i:D^$na 

too i 7] yTjfrf g -**w&u-rm&* yrA>v 

A2 Ofctelir^r-fi^— ^KfflftU 7 

COO 1 8] «U6WCC<fctitf, ^2iC^7 r ^X^7 
^o?^-^i77^l'f-f ££1**"* 

*HBf#{b<*tta. Cti6>«:J:0^t^Scr>TCO*BiJ^ 

A3 5-b, Rtf£^6fc:kJI£&C>f&JI#l> A -A3 

? #;8f&@# >;^-A35-a 
<^o/dii^ tf-t:x^p-fe5rif^6i^ffi^';^-A 
M7-^itM$Citc<l;0, lkS^'Jc*-A 

j^-^fflsfts^i; ~-a 3 5 -b<D&*im< te^tc 
mstmm-c&z. £/c v-vx? 

tf^~-A3 5-a*fcW3 5-b©rt v £ftJ&<DSftl 
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A3 5-b©TO^«C<f^/c^t^ fr/cCC 
[0020] IH««2> g|5Sl^H8«:. 

WMbftti. s i v 9?-*xW)to8m i o - 

a t V r A )lzr- * Aatf?MJIS& 1 0 - b 3ft:/ 
P v ? *f- $&&y r A frr- $ JJUtJlOmt KZC 
<t, h i It 4 oco^a 7 ^f-^-/ - t^ y F 
h5 4 -a(b4o©77^Jl/f-*I'/-n7 h 
tf- h 5 4 - b «TT *C i*»C»T > HJfefl) 1 ©0 1 

aim**- h-c &tummrj:i,K 
20 [oo2i]^8cc, ^5 ommmivttmmmmm 

v h 54-a^-T^4-0(DRA I D*S^-Ji/ 

43i 4 4 0©>f~lf*^ htf~h5 4-b£WT£l 
-^CD7r^;H^-^4 Oi, im<Dh'U74 4fr!Df& 
77>f^t^4 0i4-7(DRA I D^-;l^4 

3«4*©^-«?h5r^n^ ccr, ±ie 
sentm i KM&»«8o«cHSdtis 

30 RA I DWa-)b4 3©^*t^rci-C v -f- 
If^-^ h^-h54-a<D^li^rc<h^-c^«5 w C 
<D^ V ^ — fh^h54-a CDitjfjn^/cCt^ r 

-f— tf^^ h^-h54-a0l5[H locDR 
A I D^r>>A-^4 3tC^5^-f — 9-^^ h^<-h5 4 

-ao^^^rciccj:or^it^^. i^tC, 7 7 

0 tCSi*^^ — tf^ *htf-h54-b<D 
»*»^-r*B^, ^CDittJD^/c^RA I D^r^^-;U4 
3*c5g#£^-~- 9"-^ v h^i<- h 5 4 - a^ie.t. 

(o^wt^-r z c t # pjt&cfr a. 

[0 02 2] RA I D*^*-Jl/4.3©«iatt. mi 1 
CC^TRA I D^r^^-;l/4 2CCfcliT v AtH^P> h 
P-7 1 5 OtC^^^T 4'*3-+*>l4*<f-~y'*v 

0«, 9"^^ h^-h54-a^6C!)^a^f- 
A— h^-h54-b^f)©7 7>f^f- 
^^7 7 -fJl't-^4 Ot^&UT^eftfc^P -^^^ 
50 -^i^rA^^o -eOT. A^3>FD-7l50 
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(C^>£-** F^p Yzxyw^v h *jBffi-ra«(B* 
mtdiCttm*Z>. AtH#:3>hP-5 l 5 Ot(t «it 
t*i SCS I(DJ:5Ct, ^D^^^-^O^OHXO^f 
5 S C S I zfu Yzu\,<Drt>rv Y*?mte.m&tc4ls% 

:/P h3;bft©SCS I :/P h^UWif y 

tfc^v SCS I t/O h zdVCOj's^t *j h £ > — ^ 

b a >w*ir y h litems Z>. SCS 1:7 

n h =uMD>*4r vVnv-Jviv Zt- *0Am^#yg£ 

T&£ 0 ^T^f^wUOIJ, SI ztc^-rm&tm 
«T*a. »ffi#y*-A©»ST#ffi» % IQfcWlt 
"ibmst**. 

[002 3] ^n^f-W77^l/f-^ 
vV'r-ZmA-V*? h**- h54-a*P6A?rr 

ssuii-c. ^>*-** Y7u h^)mmzm\ a 

b7nhzuW*5"y h^SCS I ZfUb^t 
JUDJifr? h£HX9tfiU £ hK. S C S I :/P F a;U<Z> 
Fftfr6:/P?^--££EK»?ttlU IBtt^lgl 

F:/p h=J^S^tfir>, ^h:?*Ph 
x)WVr? FjCp^SCS I ?'p hajworc*-? b&mo 
fcBU £6Ki!<*tHt-:/P^x-£(DT KUX^fdO 

££a#ffl-r^£f&i®#y >*-A3 5 - a £>T KUX£ 

t'^^r— ^ucci: o^jjej* n& f ? ^ ?±(D®imT 

FUX^fc^-^SWrttiU ^P^f-^S^y 

^^^-^Atti^sgp 1 1 geisiea i rtsp©?*- 

2?* --7? h*>f>SCS I P'n brulzC^— £:7* — 
v^Mt^&U SCS I :/p h=uK?V^* h£-T> 

-h54-a*>*=>aj;>rr£ ( , 

[0 0 2 5] 7t>OU 

:/a?*^-£Rtf:7 T rt^- *AHWj«yi» 1 
IT, h^D hn;l/&CT£tfl>, ?7-OU 

[oo26] y ? j *7 : -z*m&m-?m&. yy-tiv 
7-$xmt)mwM i o - bv'if*>mm*7zi v 

f^X^7(/>fm6<!:NAS7?:l^<D^fA(Dtfi 
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ZVy4 7*&m?Z<Lti^t&tt£htc#>. YyJ7 
[0027] 3 > 09 6 7k.UM 1 3 CC v *§m<D 

^ ? 7 >i>?- *&m<oj -v- * v v v 5 6 zm? 
20 ioo28]ii3^ i6 <Df&mmm<Dttmgmi& 

RC;^t^;^-^^(D^— h,i<- h5 6?:W 

loco I p bzfa hn;i/) x-/ 

46i, 4 0CDRA I 3<h, lo©7 7 

^fwUOi, WF7^f^4 4«^. IP 
X^7?4 6 <t 4O0RA I Dtl?*.— Jl>4 3«4^(D 

0i4oCDRA I D^^-;U4 3(i4^cco^T^^^ 
t^JHtg^^nS. i/c 4 IPX>f7^46i77 

IPX^7^4 6lt -Y-lf^^ h#-F5 6^>6A^J 

fr*i^|iiu ^p^^^^cd^«:«ra I 
D-t^A-;l/4 3KfciJ;ftU 7 t ^^x-^CD^CCti 
^r-f;M^->'^4 0^ai^'r5o 77^;Hf-^'4 0r 

I D*^-;U4 3B:, H^2tI^cRA I D-t^ 
40 -*^4 3(08W5, «ffiiKI«T*S. 77^J^ 
4 0tt, SI 2CC^-r^i|5JilT^^ 0 |ftffisK!i»- 

[0 02 9] J^T. zfVLyZrf-Zl&Uy-y 

h^-h5 6^6A^-T^. *€* L/T, 
^p ^ ^ 7 ^ ;b-r- ^ AI±J^SSPtc*>^ 

50 Tl>£#- h#-^CCj:0, ^P v ^^-^^(D^^-iry h 
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*<0'&<D%m\*. ^7^f-^ ^^Wr-f 

«©iw¥«t5. #mtmtc*tii*. B3«:m-r?wx 

?T t N A S 7 £ 1 "XDZsXT J*<Dtp~CM1± 

^:/*^**C<fc^tt±fc&fc«>, F^-f:/§fi<D 
i#B»ft3nS. Cft6KJ:9iettSa<DTCO*BU 

[0 0 30] <H5S^4> S9CC^W«lteW57T>f 

^-^a>Mx^? 7<D^m*7fc*. *mmx 

^mmwo^^mmr & c <t ec <t o . i^^io^^ 
f#e>n^ 0 S9«, a»« i -rai^ig i ©tattsia i 

-If** F50M^(D^>^-7x-X^«o *X 
Hfwq« t LAN 3, A—V*? F5 2M& 

«8£l,T/<? ^7'; ^^fBtS^il 1 CC^UT^f 
T^. I^W/c7 r -/;l/$/^f A 2 0 ^7 

^^-^AtB^^igi5 1 0-aT\ iBtS^S 1 P^^(7)^ 
-£7*-^ F^677^/^t^^fflOf-^7^ 
— V?hCC^&U 77^^t^©7'D hrj;W&§| 

X(DSAN2Htfn?f- CMBSU iBUkT 40 

coo3i] •xmmommt. msicmf^-zi&m 

lOlCc^D. ?7 >T;^>x^A2 0^5-rtc^r A 

#&l>/ci6, 7t^1/t*— *©'<?*T 9 tft 

£\ 7 7 ^ Jl/i/XfA^r^twN'^bt T'O ^ 

^T^^^CD^T^^^-^^LANS^^riB 50 
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[003 2] *SBtt««:J:ti«. ^-><£^3r«:S« 

^5. */c, ff*^JC f - 7^^7 7 Y J^>X f A 

mm 3 (Dffi&oEmmmi 1 «c*^r *> . 441*01*3011 
[0033] imfams) mi otc*miictewz>?7 

J£#f§e>*i£. SI 012. IW0f2^&^;fcig5©Satft 

iti(cm77-f^f-^(oy^F3f-©M 
£^lti>£. y*-F=it-tt % A b<DT4 x 

mmrztcibic. T-~%&rmitzt\x\,*z>*>>>-'-i5<D 

V4 b<Dr*j X#Tl'J^m<07 £ -Z$:&m~r2>££& 
[0034] IBtmai - 1, 1 -2iiH^0d2r^-< 

/cS5(Dfat^ar*^ B EBtttgai - 1 i 1 -2 am 

©Y-n ? F^X© S A N 9 - 1 t 9-2 

9- i<b9-2«>f>^-^^ h8*^orsc»ec«tt 

3ftTl,>£ e *^0!l«t^3f5<D^*-h=ifc*-^*^ 
-XitTfeD, iBtS»ai - 1 i 1 

si 0 5, rck y h 3 t-^FOiatf^art-co^- 

*<D$m 1 0 6 OCOlircD^^^. 
[0 0 3 5] IBt^ai - lfrt> l-2^7 7 >f^f- 

wci - in >; h 3 f-0^f i t ^ 7 7 ^ 

7 Jl/f- A — t^^ >^ h h 5 4 - b ?:/M,TIB 

^§1 - nc^Lr^f-r>2>o JdBttKa 
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l - i<oy y -o\sZsxt-j*2 0 - i«r, y*— hntr— 

^<OV y 4 A,? a VZYVfrhV^-Yn b*-*f&© 
f&®F»; ^-A^fflOtfiU -<-n^^h54 - 
b^lfclP U>*-** h^P ha;l/) ilfiCtJ: 
0. ^ i'f-^ffiO^f^^ ^ h 5 4 - 
hV y J )\sisX7~J>s%ft2-?lCttm&mtfV :x-A£ y 

)i>isxf-A 20-2 tciifcnrs (0^$$n io5) B m 

7 >f^^Xf Att2 0 - 2 Vy-OVr 
-$hy y -r^^fA^^-Tfc^n^ Zf-zmo 10 

±&*»a#i;»-.£>«\ M#y*-Ati«3o- 

oa33lCC»-rS7**7T ^^fA2 0 - 1 CCji2§ 
*f*, ^W/t7r>f^fA2 0- lii, ^® 
jKU *-A»l»3 0- 1^1/ hnt^W; » 

[0036] KT«C % _LfBy*- Mb'-i^J, IBtt 
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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a storage device which is 
easy to manage by effectively utilizing a drive capacity in the 
coexisting environment of the storage device of block form data and 
that of file form data. 

SOLUTION: A block data input/output processing part 1 0-a 
converts block data and an address from a fiber channel port 50 to 
a data format inside of the storage device 1 . A file data 
input/output processing part 10-b converts file data and an address 
from an Ethernet (registered mark) to the data format of the file 
system 20. The file system 20 indexes the address of a logical 
volume 35-b from the address of the system 20 and converts the 
file data into block data. A logical volume management part 30 
indexes the address of a logical volume 35-a for writing the block 
data from the address outputted by a processing part 1 0-a, 
converts this address or the address from the file system 20 to a 
physical address and writes/reads data to a drive. 
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